, where ߣ is the capillary length in meters, ߛ is the liquid-air surface tension 118 in N/m, ߩ is the liquid density in kg/m 3 , g is the gravitational acceleration in m 2 /s). On the other 119 hand, for 54 wt.% LiBr-H 2 O solution in air, the capillary length is ca. 2.42 mm. In our study, the 120 contact radius of both water droplets and LiBr-H 2 O droplets did not exceed the capillary length 121 throughout the vapor absorption process, therefore, the gravity effect on the droplet shape can be 122 neglected and the assumption of treating the droplet as spherical cap is reasonable. We note here that 123 some vapor absorption onto the droplet might happen during droplet deposition.
124 Table 1 includes the properties of 54.0 wt.% LiBr-H 2 O solution and those of pure water. 125 LiBr-H 2 O solution has higher viscosity and greater liquid-gas surface tension, which contributes to 126 the higher equilibrium contact angle of LiBr-H 2 O droplets on the same substrates when compared to 127 pure water droplets. Moreover, the boiling point of 54 wt.% LiBr-H 2 O solution at 1 atmosphere is ca. 128 40 higher than that of pure water, which suggests the apparent lower vapor pressure at the solution ℃ 129 surface.
130 Table 1 Properties of 54% wt. LiBr solution and distilled water as specific heat capacity c p (kJ/kg/K); density 131 ρ (kg/m 3 ); liquid-gas surface tension γ lg (mN/m); viscosity υ (mPa·s); thermal conductivity k (W/m/K); 132 boiling temperature T boiling (℃). Properties shown were obtained at 20 ℃ and at 1 atm. 133 Table 2 Properties of glass and PTFE substrates as density ρ (kg/m3); specific heat capacity c p (J/kg/K); 136 thermal conductivity k (W/m/K); thermal diffusivity α (m 2 /s), ߙ = ݇/ߩܿ ; surface roughness S q (µm); and 137 equilibrium contact angle for a 3 µL water droplet, θ 0,W (°), and for a 3 µL LiBr droplet, θ 0,S (°), at 20 ℃ 138 and 1 atm. 139
Material ρ (kg/m 3 ) c p (kJ/kg/K) k (W/m/K) α (m 2 /s) S q (µm) Equilibrium θ 0,W (°) Equilibrium θ 0,S (°) 
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Published on 10 October 2018. Downloaded by University of Edinburgh on 10/11/2018 9:48:15 AM. observed. In addition, due to both droplet expansion and contact angle decrease, the triple contact 185 line (TCL) advances greatly throughout the absorption process, i.e., radius increases to 186 approximately 1.2, 1.4 and 2.0 times its initial value at 30%, 60% and 90% RH, respectively. behavior of the TCL and its dynamics. We also note here that the dynamics of the TCL during vapor 
regardless of surface wettability and ambient temperature. We note here that although surface 254 wettability does not have an impact on the final droplet volume, there are differences on the 255 absorption kinetics, which will be discussed in the next Section (Section 4). 
Published on 10 October 2018. Downloaded by University of Edinburgh on 10/11/2018 9:48:15 AM. To demonstrate the amount of water absorbed during droplet expansion depending on T amb and 280 RH, Figure 5 includes the psychometric chart representing the humidity ratio (kg water/ kg dry air) 
View Article Online
For droplets at 25 ℃ and 45 ℃, the expansion ratio of droplet volume is therefore derived as:
Taking 90% RH as an example, the ρ initial /ρ final is 1.430 at 25 , and 1.433 at 45 according to ℃ ℃ 302 our calculation based on the correlation provided in Ref. [46] . And since the ratio of droplet 308 From the evolution of droplet volume, it is also worth noticing that the surface wettability has a 309 strong effect on the kinetics of vapor absorption and on the dynamics of the TCL, which in turn 310 dictates the mechanisms of droplet growth. Further quantification of the results presented in Section 311 3 is included in Table 4 , which shows the normalized vapor absorption rates for the first 100 seconds 312 after the droplet deposition. Droplets on hydrophilic glass substrates show higher vapor absorption 313 rates than those on hydrophobic PTFE. In addition, the expected greater initial absorption rates at Br -) diffusion from the bulk of the droplet towards the droplet interface). Figure 6 shows Figure 8 shows the evolution of the characteristic lengths for droplets on a hydrophilic glass 380 substrate and on a hydrophobic PTFE substrate in time at 45 and 60% ℃ RH (Figure 8(a) ) and at 45 ℃ 381 and 90% RH (Figure 8(b) ). It shows that on glass substrates the characteristic length (droplet height) On hydrophilic substrates, the droplet contact angle is smaller than 90°, and the value of cosθ 0 is 450 positive. In this case, the absolute value of the depinning force can be expressed as Then, for an identical intrinsic energy barrier, ∂U/∂r, it is easier for the TCL to advance on 456 hydrophilic glass substrates.
Effect of surface wettability on the absorption kinetics
457 Figure 10 shows the evolution of liquid-air surface tension, For droplets on a hydrophobic PTFE substrate, due to the larger droplet curvature, the cutoff 496 force balance analysis at the triple contact line, by the evolution of liquid-gas droplet surface tension, 521 and by the development of a precursor film during vapor absorption.
522
To summarize, the vapor uptake into single liquid desiccant droplets and the mechanisms of 523 droplet growth and spreading are revealed. The presented findings are of great significance both for a 524 more accurate prediction of the vapor absorption process and for the optimization of 525 dehumidification devices.
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